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Disclosure

• For this lecture:

• None

• In general:

• Advisory board SoftOx, Mölnlycke, Bayer Pharma, Magle Chemoswed

• Lecture Coloplast

• Patent Acetic acid against Biofilm



Treatment Protocol



Infection

• In terms of:

• Impact of microorganisms



Ubi Pus, Ibi Evacua

• where [there is] pus, 
there evacuate [it]

• But

• Ubi pus, necrosis est
(Google translate)

• where [there is] pus, there is 
necrosis



Definition

• Debridement

• Removal of dead, damaged or infected tissue. 

No drainage without debridement

Wikipedia
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Definition 

• Biofilm

Costerton and Lewandowski, 1995



Biofilm in Diabetic Foot Ulcers

2017



Controversies

• Normaly bacterial biofilm is associated with surfaces

• Implants 

• Katheters

• This has led to the assumption that bacterial biofilm is on the 
surface of chronic wounds



Distance from Surface

Figure 2. The distribution of the distances 
from the wound surface to the center of 
mass of S. aureus aggregates (   ) or P. 
aeruginosa aggregates (  ). The distances 
are average values obtained from analysis 
of 15 images for each wound sample.

Nonrandom Distribution of Pseudomonas
aeruginosa and
Staphylococcus aureus in Chronic Wounds
Mustafa Fazli et al. JCM dec. 2009



Biofilm Size

• No Mushroom structure

Høibye et al. ESCMID* guideline for the 

diagnosis and treatment of biofilm infections

2014 



Tolerance and Resistance

Tolerance

•Phenotype
• Dormant cells

•Quorum Sensing
• Biofilm mode

•Diffusion

Resistance

•Genetic transfered mechanism

• Beta-lactamases
• ESBL
• Plasmid mediated

• MRSA
• Change in Penicillin binding 

proteins

• Other AB
• Change in target enzymes or 

receptors

100-1000 more tolerant in biofilm!



Elimination is the New Black

•MBIC

• Minimal Biofilm Inhibitory
Concentration

•MBEC

• Minimal Biofilm Elimination 
Concentration

But does it make sense?



Bacteria Exists in Biofilm!

• Bacteria in biofilm are tolerant to antibiotics

• Bacteria in biofilm can interfere with the immune system

• Bacterial biofilms are abundant



Yet, Where are the Biofilms?
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Vicious Biofilm?

• The biofilm (the extra-cellular matrix) is not harmful.

• The bacteria alter behaviour (pheno-type)

• The bacteria alter virulence

• Controled by 

• Quorum-sensing

• Nutrients

• Oxygen

• Environment

• Host

• Other microorganisms



Window of Opportunity Dowd & Wolcott

• Disturbance of the biofilm forces the bacteria to re-adapt

• Wake-up the dormant cells

• Causes disturbance in the Quorum Sensing System

• Makes bacteria susceptible to antibiotics

• Makes bacteria accessible to immune defense system

• In theory!
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Tools?

• Surgery

• Surgery

• Surgery

• Surgery

• Surgery

• Repeted surgery

Antibiotics?
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Take Home Message

• How should we treat the biofilm?

• Off-loading 

• Debridement

• Surgery

• Surgery should augment off-loading

• Change of dressing

• Antibiotics?

• Antiseptics?

Thank you for your 

attention

kkm@dadlnet.dk


